Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/US05/003366 
International filing date: 04 February 2005 (04.02.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: US 

Number: 60/541,818 

Filing date: 04 February 2004 (04.02.2004) 



Date of receipt at the International Bureau: 21 February 2005 (21.02.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 




fit 

ill 



IP 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE. 



APPLICATION NUMBER: 60/541,818 

FILING DATE: February 04, 2004 

RELATED PCT APPLICATION NUMBER: PCT/US05/03366 



■ 



til 

lii 






I'lKler Secretary fjf Commerce 
for Intellectuai Properly 
atui Director of tbtj Ijtiif tjd Siates 
Pfitetii and IVadeitiark Office 



Please type a plus sign (+) inside this box 



PTO/SB/16(5-03) 
Approved for use through 4/30/2003. 0MB 0651-0032 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Cl^nder the PapenAK>rk Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control numt}er. 

^ PROVISIONAL APPLICATION FOR PATENT COVER SHEET ^<x> 

^ This is a request for filing a PROVISIONAL APPLICATION FOR PATENT und r 37 CFR 1 .53(c). co 00 



=o 
=o 

=C\J 

=o 



INVENTOR(S) 



CVJ 



Given Name (first and middle pf any]) 



Family Name or Sumame 



Residence 
(City and either State or Foreign Country) 



Paul 
Joel 
Barry 
Dani I 



MAZZELL Jr. 
SWINSON 
JONES 
GRAHAM 



1105 Grasmere Court, Aiken, SC 29803 
1407 Ashwood Drive, Evans, 6A 30809 
3521 Stevens Way, Martinez, GA 30907 
4137 Meriden Avenue, Martinez, GA 30907 



□ 



Additional inventors are being named on ttK_ 



. separately numbered sheets attached hereto 



TITLE OF THE INVENTION (280 characters max) 



PURIFICATION OF 1,1,1,3,3,3-HEXAFLUOROISOPROPANOL 



Direct all correspondence to. 
1^ Customer Number 
OR 



CORRESPONDENCE ADDRESS 



27384 



Type Customer Number here 



Place Customer Number 
Bar Code Label here 



□ 



Firm or 

Individual Name 



KURTG. BRISCOE 



Address 



MORRIS Mclaughlin & marcus, p.a. 



Address 



220 EAST 42ND STREET - 30TH FLOOR 



City 



NEW YORK 



State 



NY 



ZIP 



10017 



Country 



USA 



Telephone 212-808-0700 



Fax 



212-808-0844 



ENCLOSED APPLICATION PARTS (check all that apply) 



Specification Number of Pages 

I I Drawing(s) Number of Sheets 
I I Application Data Sheet. See 37 CFR 1.76 



18 



□ CD(s), Number 
I I Other (specify) 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT (check one) 
S Applicant claims small entity status. See 37 CFR 1 .27. FILING FEE 

I I A check or money order is enclosed to cover the filing fees ■ AMOUNT ($) ^ 

The Director is hereby authorized to charge filing 



□ 



fees or credit any overpayment to Deposit Aocount Number 

Payment by credit card. Form PTO-203&^ttached. 



14-1263 




The invention was made by an agency of the ^ted States Government or under a contract with an agency of the 
United States Government 

^ No 

I I Yes, the name of the U.S. Gov^^pw ^t age^fcy and the Government contract number are: 




Respectfully submitted. 



Date 



2/04/04 



SIGNATURE 
TYPED or PRINTED l/AM 
TELEPHONE 



REGISTRATION NO. 
(if appropriate) 
Docket Number: 



33,141 



100746-69/HALO 231 



USE ONLY FOR RILING A PROVISIONAL APPLICATION FOR PATENT 



This collection of infomnation is required by 37 CFR 1.51. The information is used by the public to file (and by the PTO to process) a provisional application. 
Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 8 hours to complete, including gathering, preparing, and submitting 
the complete provisional application to the PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this 
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail Stop Provisional Application, 
Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-1450. 



1/ you need asssitance in completing the form, call 1-800-PTO-9199 and select option 2. 



P19SMALUREV05 



100746-69 / Halocarbon 231-KGB 



APPLICANT: Paul MAZZELL Jr. et al 



TITLE: 



PURIFICATION OF 1,1,1.3,3,3-HEXAFLUOROISOPROPANOL 



EXPRESS MAIL CERTIFICATE 



"Express Mail" mailing label number El 973657265 US 
Date of Deposit February 4. 2004 

I hereby certify that the following items: 

1 . Provisional Application for Patent Cover Sheet 

2. Specification consisting of description (pages 1-9); 24 Claims (pages 1 1-17); 
Abstract (page 1 8) 

3. Express Mail Certificate 

CHARGE DEPOSIT ACCOUNT 
APPLICANT CLAIMS SMALL ENTITY 



are being deposited with the United States Postal Services "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to the: Mail 
Stop Provisional Application, Commissioner for Patents, PO Box 1450, Alexandria, VA 22313- 
1450. 

NORRis, McLaughlin & marcus, p.a. 




Jennifer Archer 



PURIFICATION OF 144,3,3,3-HEXAFLUOROISOPROPANOL 



/ This invention relates to a process for purifying 1,1,1 ,3,3,3-hexafluoroisopropanol. 

1,1,1,3,3,3-hexafluoroisopropanol (HFIP) is a clear, water-white liquid, which is soluble 
in water and many organic solvents. Because of its strong hydrogen bonding properties, HFIP can 
also be used as a solvent for many different types of polymers. HFIP is also used to prepare 
fluorinated esters of polyacrylate and polymethacrylate polymers, and to prepare synthetic 
pharmaceuticals. 



HFIP can be prepared from 1,1,1,3,3,3-hexafluoroacetone (HFA) by catalytic reduction 
according to the following scheme: 



OH 

H2 I 

CF3 C CF3 ► CF3 CH— CPs + CPs C CH3 + HF 

catalyst 

HFA HFIP TFA 



The hydrogenation catalyst is usually a nickel, palladium, ruthenium, rhodium or platinum metal, 
or a compound containing one or more of these metals. A byproduct of the catalytic reduction is 
1,1,1-trifluoroacetone (TFA), which is very difficuh to separate from the HFIP. 



The present invention provides a first process for preparing 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1 -trifluoroacetone. This first inventive process 
comprises the steps of: 

a) reducing 1,1,1 ,3,3,3-hexafluoroacetone with hydrogen in the presence of a 
first hydrogenation catalyst to produce a product mixture comprising 
1,1,1,3,3,3-hexafluoroisopropanol and 1,1,1 -trifluoroacetone; and 

b) preparing 1,1,1,3,3,3-hexafluoroisopropanol substantially firee of 1,1,1- 
trifluoroacetone by subjecting the product mixture to a purification process 
comprising at least one purification step selected firom the group consisting 
of: 

i) subjecting the product mixture to a fiirther reducing with hydrogen 
in the presence of a second hydrogenation catalyst to yield a 
reduced product mixture, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially firee of 1,1,1 -trifluoroacetone 
fi-om said reduced product mixture by fi-actional distillation; 

ii) cooling the product mixture to a temperature at which the 
1,1,1,3,3,3-hexafluoroisopropanol freezes and the 1,1,1- 
trifluoroacetone remains liquid; 



iii) subjecting the product mixture, which, for the purposes of this 
purification step, further comprises a high boihng complex 
comprising hydrofluoric acid and 1,1,1-trifluoroacetone, to 
fractional distillation, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone 
from said high boiling complex by said fractional distillation; and 

iv) subjecting the product mixture to hydrofluoric acid-free conditions 
wherein 1,1,1,3,3,3-hexafluoroisopropanol forms a high boiling 
azeotrope with 1,1,1-trifluoroacetone, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone 
from said high boiling azeotrope by fractional distillation. 

The reduction step (a) is carried out substantially as is well known in the art. The first 
hydrogenation catalyst can be any suitable catalyst provided, of course, that the reduction of the 
HFA produces a product mixture comprising both HFIP and TFA. As indicated above, catalysts 
useftil in this regard include nickel, palladium, ruthenium, rhodium and platinum metal catalysts, 
and compounds containing one or more of these metals, for example, a palladium on carbon 
catalyst, particularly, a 2% palladium on carbon catalyst. 

The product of the reduction step (a) is a product mixture comprising both HFIP and 
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TFA. The TFA is initially present in such product mixture in an undesirable or significant 
amount. This product mixture will be subjected to purification process (b), and the result is that 
the TFA content will be reduced, and the HFIP can thereafter be recovered substantially free of 
TFA. By "substantially free of TFA" is meant that the HFIP will contain less than 500 ppm, less 
than 200 ppm or less than 100 ppm of TFA. 

In a first purification process, the product mixture obtained from step (a), with or without 
intermediate work-up, is ftirther reduced with hydrogen in the presence of a second 
hydrogenation catalyst to yield a reduced product mixture, and HFIP substantially free of TFA is 
separated from said reduced product mixture by fractional distillation. The conditions that are 
used to reduce HFA to HFIP and TFA can also be used to reduce the product mixture obtained 
from step (a), but the best results are obtained with elevated temperatures and longer contact 
times. The second hydrogenation catalyst is usually the same as the first hydrogenation catalyst 
as this is easier, but the second hydrogenation catalyst could be different from the first 
hydrogenation catalyst, if desired. For example, if the first hydrogenation catalyst is a palladium 
on carbon catalyst, particularly, a 2% palladium on carbon catalyst, the second hydrogenation 
catalyst may also be a palladium on carbon catalyst, particularly a 2% palladium on carbon 
catalyst, or else the second hydrogenation catalyst may be different from the first hydrogenation 
catalyst. 

In a second purification process, the product mixture obtained from step (a), with or 
without intermediate work-up, is cooled to a temperature at which the HFIP freezes and the TFA 



remains liquid. HFIP has a high melting point H^'C) compared to TFA (-78^C). HFIP 
substantially free of TFA can be obtained by cooling the product mixture obtained from step (a) 
to a temperature between about -4*^C and about -78°C. The frozen HFIP can be separated from 
the liquid TFA by any suitable method, for example, decantation, centrifiigation, filtration, etc. 

In a third purification process, it has been discovered that hydrofluoric acid (HF) forms a 
high boiling complex with TFA and some of the HFIP formed in step (a), and that HFIP 
substantially free of TFA can be separated from this high boiling complex by subjecting the 
product mixture containing the HFff and the high boiling HF/TFA/HFIP complex to fractional 
distillation. As the reaction scheme depicted above makes clear, HF is ordinarily produced as a 
byproduct of the reduction of HFA. However, the amount of HF produced as a byproduct may 
be insufficient to separate from the HFIP the quantity of TFA on hand during the fractional 
distillation. In that event, additional HF can be introduced with the other reactants or separately 
added to the reduction step (a) and/or HF can be added to the product mixture obtained from step 
(a), with or without intermediate work-up, under conditions wherein at least some of the HF 
forms a high boiling complex with TFA and some of the HFIP formed in step (a), and HFIP 
substantially free of TFA is separated from said high boiling complex by fractional distillation. 
In one embodiment, the third purification process involves adding HF to the product mixture 
obtained from step (a) in a ratio of hydrofluoric acid:product mixture of from about 1 :99 to about 
1:19, so that the amount of HF is about 1 to about 5% by weight of the product mixture. In 
another embodiment, HF is introduced with the other reactants or separately added to the 
reduction step (a), and in this embodiment larger amounts of HF can be added if desired. 



In a fourth purification process, the product mixture obtained from step (a) is subjected to 
HF-fi-ee conditions so that the HFIP forms a high boiling azeotrope with TFA, and HFDP 
substantially free of TFA is separated from said high boiling azeotrope by fractional distillation. 
The HF-free conditions can be established by any suitable technique well known in the art, for 
example, by filtration of the product mixture through silica or potassium fluoride. 

It should be apparent that any of the foregoing techniques provide a means of separating a 
mixture of HFIP and TFA to achieve HFIP substantially free of TFA regardless of the source of 
the mixture. Accordingly, the present invention also relates to a second process for separating 
HFIP substantially free of TFA from a mixture of HFIP and TFA. This second inventive process 
comprises the steps of: 

a) providing a mixture comprising 1,1,1,3,3 ,3-hexafluoroisopropanol and 
1,1,1-trifluoroacetone; and 

b) preparing 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1- 
trifluoroacetone by subjecting the mixture to a purification process 
comprising at least one purification step selected from the group consisting 
of: 

i) subjecting the mixture to a reducing with hydrogen in the presence 
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of a hydrogenation catalyst to yield a reduced mixture, and 
separating 1,1,1,3,33-hexafluoroisopropanol substantially free of 
1,1,1-trifluoroacetone from said reduced mixture by fractional 
distillation; 

ii) cooling the mixture to a temperature at which the 1 , 1 , 1 ,3,3,3- 
hexafluoroisopropanol freezes and the 1,1,1-trifluoroacetone 
remains liquid; 

iii) subjecting the mixture, which, for the purpose of this purification 
step, further comprises a high boiling complex comprising 
hydrofluoric acid and 1,1,1-trifluoroacetone, to fractional 
distillation, and separating 1,1,1,3,3,3-hexafluoroisopropanol 
substantially free of 1,1,1-trifluoroacetone from said high boiling 
complex by fractional distillation; and 

iv) subjecting the mixture to hydrofluoric acid-free conditions wherein 
1,1,1,3,3,3-hexafluoroisopropanol forms a high boihng azeotrope 
with 1,1,1-trifluoroacetone, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone 
from said high boiling azeotrope by fractional distillation. 
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This second inventive process is conducted in the same manner as hereinbefore described for the 
first inventive process. 



For both the first inventive process and the second inventive process, the purification 
steps can be combined. In other words, the present invention also includes processes wherein 
two or more of steps (b)(i)-(b)(iv) are carried out. 

The invention will now be described in more detail with reference to the following 

example: 



A product mixture comprising HFIP, HF and a small amount of TFA is purified 
continuously according to the third piuification process involving firactional distillation. The 



EXAMPLE 



experimental parameters are as follows: 



Experimental Parameters 



Column: 



3" by 20' 



Pressure: 



40 psig 



Dp: 



15" ofH20 



Feed Rate: 2 kgs/hr 



HP in Feed: 2% 
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The results are as follows: 



% TFA in Feed 


% TFA in Bottoms 


% TFA in Overhead 


0.2% 


2.2% 


0.009% 


0.2% 


2.4% 


0.013% 


0.2% 


2.8% 


0.041% 


0.2% 


2.9% 


0.025% 



It should be understood that the preceding is merely a detailed description of one or more 
embodiment(s) of this invention and that numerous changes to the disclosed embodiment(s) can 
be made in accordance with the disclosure herein without departing from the spirit or scope of 
the invention. The preceding description, therefore, is not meant to limit the scope of the 
invention. Rather, the scope of the invention is to be determined only by the appended claims 
and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A process for preparing 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 
1,1,1-trifluoroacetone, said process comprising the steps of: 



a) reducing 1,1,1 ,3,3,3-hexafluoroacetone with hydrogen in the presence of a 
first hydrogenation catalyst to produce a product mixture comprising 
1,1,1,3,3,3-hexafluoroisopropanol and 1,1,1-trifluoroacetone; and 



b) preparing 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1- 
. trifluoroacetone by subjecting the product mixture to a purification process 
, compriising at least one purification step selected from the group consisting 
of: 

i) subjecting the product mixtiu"e to a fiuther reducing with hydrogen 
in the presence of a second hydrogenation catalyst to yield a 
reduced product mixture, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone 
from said reduced product mixture by fractional distillation; 



ii) coohng the product mixture to a temperature at which the 
1,1,1,3,3,3-hexafluoroisopropanol freezes and the 1,1,1- 
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trifluoroacetone remains liquid; 



iii) subjecting the product mixture, which, for the purposes of this 
purification step, further comprises a high boihng complex 
comprising hydrofluoric acid and 1,1,1 -trifluoroacetone, to 
fractional distillation, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1 -trifluoroacetone 
from said high boiling complex by fractional distillation; and 

iv) subjecting the product mixture to hydrofluoric acid-free conditions 
. • / wherein 1,1,1 ,3,3,3-hexafluoroisopropanol forms a high boiling 

azeotrope with 1,1, 1-trifluoroacetone, and separating 1,1, 1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1, 1-trifluoroacetone 
from said high boiling azeotrope by fractional distillation. 

2. The process according to claim 1, wherein the first hydrogenation catalyst is a 
palladium on carbon catalyst. 

3. The process according to claim 2, wherein the palladium on carbon catalyst is a 
2% palladium on carbon catalyst. 

4. The process according to claim 1, wherein the product mixture is subjected to a 



11 



purification process comprising subjecting the product mixture to a further reducing with 
hydrogen in the presence of a second hydrogenation catalyst to yield a reduced product mixture, 
and separating 1,1,1,353,3-hexafluoroisopropanol substantially free of 1,1,1 -trifluoroacetone from 
said reduced product mixture by fractional distillation. 

5. The process according to claim 4, wherein the second hydrogenation catalyst is a 
palladium on carbon catalyst. 

6. The process according to claim 5, wherein the palladium on carbon catalyst is a 
2% palladium on carbon catalyst. 

r . . ■ 

7. The process according to claim 1, wherein the product mixture is subjected to a 
purification process comprising cooling the product mixture to a temperature at which the 
l,l,l,3,3j3-hexafluoroisopropanol freezes and the 1,1,1 -trifluoroacetone remains liquid. 

8. The process according to claim 7, wherein the product mixture is cooled to a 
temperature between about -4°C and about -78°C. 

9. The process according to claim 1, wherein the product mixture is subjected to a 
purification process comprising subjecting a product mixture ftirther comprising a high boiling 
complex comprising hydrofluoric acid and 1,1,1 -trifluoroacetone to fractional distillation, and 
separating 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1 -trifluoroacetone from 
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said high boiling complex by fractional distillation. 

10. The process according to claim 9, which comprises adding hydrofluoric acid to 
the product mixture in a ratio of hydrofluoric acidiproduct mixture of from about 1 :99 to about 
1:19. 

1 1 . The process according to claim 9, wherein hydrofluoric acid is introduced along 
with the reactants or separately added to reduction step (a). 

12. The process according to claim 1, wherein the product mixture is subjected to a 
purification process comprising subjecting the product mixture to hydrofluoric acid-free 
conditions wherein 1,1,1,3,3,3-hexafluoroisopropanol forms a high boiling azeotrope with 1,1,1- 
trifluoroacetone, and separating 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1- 
trifluoroacetone from said high boiling azeotrope by fractional distillation. 

13. The process according to claim 12, wherein the hydrofluoric acid-free conditions 
are estabUshed by subjecting the product mixture to filtration through silica or potassium 
fluoride. 

14. A process for separating 1,1,1 ,3,3,3-hexafluoroisopropanol substantially free of 
1,1,1-trifluoroacetone from a mixture comprising 1,1,1,3,3,3-hexafluoroisopropanol and 1,1,1- 
trifluoroacetone, said process comprising the steps of: 
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providing a mixture comprising 1,1,1,333-hexafluoroisopropanol and 
1,1,1-trifluoroacetone; and 

prq)aring 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1- 
trifluoroacetone by subjecting the mixture to a purification process 
comprising at least one purification step selected from the group consisting 
of: 

i) subjecting the mixture to a reducing with hydrogen in the presence 
of a hydrogenation catalyst to yield a reduced mixture, and 
separating 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 
1,1,1-trifluoroacetone from said reduced mixture by fractional 
distillation; 

ii) cooling the mixture to a temperature at which the 1 , 1 , 1 ,3,3,3- 
hexafluoroisopropanol freezes and the 1,1,1-trifluoroacetone 
remains liquid; 

iii) subjecting the mixture, which, for the purposes of this purification 
step, fiirther comprises a high boiling complex comprising 
hydrofluoric acid and 1,1,1-trifluoroacetone, to fractional 
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distillation, and separating 1,1,1,3,3,3-hexafluoroisopropanol 
substantially free of 1,1,1-trifluoroacetone from said high boiling 
complex by fractional distillation; and 

iv) subjecting the mixture to hydrofluoric acid-free conditions wherein 
1,1,1,3,3,3-hexafluoroisopropanol forms a high boiling azeotrope 
with 1,1,1-trifluoroacetone, and separating 1,1,1,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone 
from said high boiling azeotrope by fractional distillation. 

15. The process according to claim 14, wherein the mixture is subjected to a 
purification process comprising subjecting the mixture to a reducing with hydrogen in the 
presence of a hydrogenation catalyst to yield a reduced mixture, and separating 1,1,1 ,3,3,3- 
hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone from said reduced mixture by 
fractional distillation. 

16. The process according to claim 15, wherein the hydrogenation catalyst is a 
palladium on carbon catalyst. 

17. The process according to claim 16, wherein the palladium on carbon catalyst is a 
2% palladium on carbon catalyst. 
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1 8. The process according to claim 14, wherein the mixture is subjected to a 
purification process comprising cooling the mixture to a temperature at which the 1,1,1,3,3,3- 
hexafluoroisopropanol freezes and the 1,1,1-trifluoroacetone remains liquid. 

19. The process according to claim 1 8, wherein the mixture is cooled to a temperature 
between about -4°C and about -78''C. 

20. The process according to claim 14, wherein the mixture is subjected to a 
purification process comprising subjecting a mixture further comprising a high boiling complex 
comprising hydrofluoric acid and 1,1,1-trifluoroacetone to fractional distillation, and separating 
1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1-trifluoroacetone from said high 
boiling complex by fractional distillation. ^ 

21. The process according to claim 20, which comprises adding hydrofluoric acid to 
the mixture in a ratio of hydrofluoric acidrmixtiu-e of from about 1:99 to about 1:19. 

22. The process according to claim 20, wherein the mixture already comprises 
hydrofluoric acid. 

23. The process according to claim 14, wherein the mixture is subjected to a 
purification process comprising subjecting the mixture to hydrofluoric acid-free conditions 
wherein 1,1,1,3,3,3-hexafluoroisopropanol forms a high boiling azeotrope with 1,1,1- 
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trifluoroacetone, and sq^arating 1,1,1,3,3,3-hexafluoroisopropanol substantially free of 1,1,1- 
trifluoroacetone from said high boiling azeotrope by fractional distillation. 

24. The process according to claim 23, wherein the hydrofluoric acid-free conditions 
are established by subjecting the mixture to filtration through silica or potassium fluoride. 
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ABSTRACT OF THE DISCLOSURE 



1,1,1,3,3,3-Hexafluoroisopropanol (HFIP) substantially free of 1,1,1 -trifluoroacetone 
(TFA) can be separated from a mixture containing both compounds by A) catalytic reduction 
with hydrogen followed by fractional distillation; B) cooling to a temperature at which HFIP 
freezes and TFA remains liquid; C) forming a high boiling complex comprising HF and TFA 
followed by fractional distillation; or D) producing HF-free conditions to yield a HFIP/TFA 
azeotrope followed by fractional distillation. It is emphasized that this abstract is provided to 
comply with the rules requiring an abstract which will allow a searcher or other reader to quickly 
ascertain the subject matter of the technical disclosure. It is submitted with the understanding 
that it will not be used to interpret or limit the scope or meaning of the claims. 37 CFR § 
1.72(b). 
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